Involvement of non-NMDA receptors in central mediation of chemoreflexes in the shorthorn sculpin, Myoxocephalus scorpius.
NMDA receptors mediate hypoxia-induced ventilatory frequency and blood pressure increases in fish. Here we continue to resolve whether non-NMDA receptors participate in chemoreflexes. Shorthorn sculpins, instrumented for cardiorespiratory measurements, were kept unrestrained or positioned in a stereotaxic frame. Chemoreflexes were elicited (hypoxia/NaCN-induced) before/after administration of either the specific AMPA receptor antagonist, GYKI52466 (systemically), or the specific kainate receptor antagonist, UBP293 (microinjections into fourth ventricle). Immunohistochemistry was performed on medullary cross-sections to identify non-NMDA receptor subunits in the chemoreflex-pathway. Kainate receptors mediate the chemoreflex-mediated increase in ventilation amplitude, since the response was abolished by UBP293. GYKI52466 attenuated the ventilatory frequency increase, and induced more regular breathing patterns and higher heart rate in both normoxic and hypoxic conditions, suggesting that AMPA receptors also partake in cardiorespiratory control. This together with immunohistochemical findings of both AMPA and kainate receptor subunits in the chemoreflex-pathway, show that non-NMDA receptors play a role in both chemoreflex-activation and normoxic cardiorespiratory regulation in fish.